6 ¢ Chapter 1 -Absolute Value and Radicals

1.1 Exercise Set

1. Evaluate.

a) |6] ___ b 12|

¢ |-6l 9|12

e —[2 ___ n -2

g -l—3l _ w|=3+12]
) |—41+4] I ) B o Rt K
k) |-4|-|-2| b |-4-(=2)
m) —|2]+(-2| W [=20+=2]

2. Insert the absolute value symbol (if needed) to make the equation true.

a) —-3—-(-4)=-1

g —-3-(-4)=-17

e —2—(-3)-(-4)=3

b) —3-(-4)=17

d) —2-(=3)—(-4)=-1

n -2-(-3)-(-4)=-9

g —-2—(-3)—-(-4)=-5 by —1+(=2)-(=3)=0

) —1+(-2)-(-3)=-2 p —1+(=2)-(=3)=4

3. Arrange from least to greatest.

a) —[3} -3 -1-2L1-(=2)|

b) —|2.5}1-23] —[25}|-25|

o -13-7,1-G-7}-I5-1-2l —I5]-1-2]
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Section 1.2 - Radical Operations ¢ 9

1.2 Exercise Set

1. True or false.

a) The equations x* = 9 and x = 3 are equivalent. T/F
b) The equation x* =—9 has no real solutions. T/F
¢) The equation x* = 0 has no solution. T/F
d) The equation x* = 27 has solution x =+3. T/F
e) The equation vx =—4 has no real solution. T/F

2. Solve for x.

a) x*=4 b)) x*=-4
¢c) x*=8 d x*=-8
e x'=16 D x*=-16
g x=32 — h x¥=-32
i) x*=64 ) x*=-64
k) x'=128 ) x'=-128
m) x* =0 « n x°=0

3. Solve for x.

a) x*=3 b) x*=-3
¢ x*=3 , d x*=-3
e) x'=3 ) x*=-3
g x*=3 h) x*=-3
i) x*=3 ) x*=-3
k) x"=3 D x'=-3
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10 ¢ Chapter 1 - Absolute Value and Radicals

4. Simplify. Let the variables be any real numbers.

a) V9%’ b
0 Jx'y' ' I ) BESY
e Jxy 0V
g Vx'y b /Xy
) Jaly’ D A
k) /x°y I N
m) 16x°y° _ m V&

5. Simplify. Assume all variables represent positive numbers.

a) V27 b V=27
0 ¥V« 9 VF
e V' D YT
g Yie __ n ¥-16
U ESE WIRESH
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Section 1.2 - Radical Operations ¢ 11

6. Simplify. Assume that the variables represent real numbers.

a) J(x-2) b Y&x-2y

o Yx-2) @ V-2

e J(2-x) 0 y2-xy

g Y(2-x) __ n Y2-xF ﬂ
) Vxl+dax+4 S IR T ‘
k) J(x'+2x+ 1)(x*—2x+1) 0 Ya-1)(x*-2x+1)

m) 3 2_;:6 - m L?z

0 51 — P {iem

7. Re-write as a single radical.

) VVx b Sy
o Y¥/x @ o7
e) //xyzzl‘ . f) 4/3/ /xyzza
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12 ¢ Chapter 1 - Absolute Value and Radicals

8. Explain why /x’y = |x|-v/y, y =0 needs an
absolute value.

10. Explain why Jx* = xv/x requires the restriction
x=0.

12. What is wrong? y/(—=3) = (V=3)’

14. What is wrong? ¢/(—8) =V -8 =-2

, Y27 _ /2T _;
16. What is wrong? 79 =V9 =¥3

9. Explain why /x'y = x* Jy, y= 0 does not
need an absolute value.

11. Explain why v —4 is not a real number, and why
¥ —8 is a real number.

13. Whatis wrong? /x> +y* =x+y

15. What is wrong? (x° + y’)% =x+y

17. Whatis wrong? Vx> +8x+16 = J(x+4) =x+4
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16 ¢ Chapter 1 - Absolute Value and Radicals

1.3 Exercise Set

1.  Simplify.
a) -J/9 - b) %
¢ 0.09 @ —Y100
¢ V-8 n V271
g —V16 h) ¥-32
i) ¥-16 ) —Ye4
k) 40.0016 ) $0.000064 )
2. Solve forx. o
=9 b) x*=— -
a) x°= 4 (=
L
¢) x*=0.09 d) x*=100 -l
-
e x=-8 f) =27 :
| L
g x=16 h) » =-32 (o
L
-
i)y x'=-16 j) x*=64 [ ]
-
@
k) ¥0.0016 ) %0.000064 -
-

i
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Section 1.3 - Simplifying Radicals ¢ 17

3. Change to simplest radical form.

a) V32 ______ b /80

¢ V75 __ a V-5
e) V16 V-7
g 3/45 w3/
) /52 ) —2wiez
k) %’ 32 R --g-m
m) Y162 W %‘/ﬁé

4. Express in simplest radical form. All variables represent non-negative real numbers.

a) /2y b)) Jxy
) /18° —d) /255"
g) Va0x® h) ¥V-8°
i) ¥—64x®y* ) Ve
k) 4162y b 1625
m)m n)‘i/W‘y"
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18 ¢ Chapter 1 - Absolute Value and Radicals

5. Write as an entire radical.

a) 2V3 b 45
o 3/4 | I ) %JE

e) 2V3 I ]
g 3V4 w3
) 23 ) —avs
K 3¥4 oy 25
m) 233 _ m2Y3

6. Without using a calculator, determine which value is greater using > or <.

a) V2 V2 b)\/% ;/%
o /5 % o /T JE

g 2/14 37 h)y -5V/3  -6/2
) 2v10 3Y3 iy —-2¢10 -3Y2
k) 5/4 3411 D -5v/4 -3/11
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Section 1.3 - Simplifying Radicals ¢ 19

b

Write as an entire radical. All variables represent non-negative real numbers.

a) x/y - b) —9xy*Vx
0 2%Ysy @ -3rV3
e —xy¥xy n 3xyy2y

Y xy V7
g) -—y_ —_— h) 3x2
i) ¥ 20x* i) Y 8x

4x 2x

/24 ¢/8x

k) 2 l) 2x2

Express each radical in simplest radical form. All variables represent non-negative real numbers.

a) (V3a%b) (V6ab*) b) (4xy/10xy)(3yv/2x)

9 (2x¥2y" )x* ¥ 4y°) d) (ab¥2ab*)(3a ¥V4a’p?)
9x? J/ x*y’ ¥ 81x*y’

) vy P ey
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20 ¢ Chapter 1 - Absolute Value and Radicals

9. A cube-shaped box has a volume of 128 cm’.
What is the length of each side of the box?

11. A rectangular solid has a volume of 192 cm?. If
the height is twice the width and the length is
three times the width, what are the dimensions
of the rectangular solid?

13. What is the length of the diagonal that connects
two opposite corners of a cube with sides 4 cm?

15. One isosceles triangle has sides 25 cm, 25 cm, and
30 cm. The other isosceles triangle has sides 25 cm,
25 cm, and 40 cm. Which triangle has the greatest
area?

10. The volume of a sphere has the formula
V = v7zr®. If the volume is multiplied by 8,
how is the radius affected?

12. Find the distance between the parallel sides of a
regular octagon, with sides of length 4 cm.

14. What is the length of the diagonal of a rectangular
solid, with lengths 3 cm, 4 cm, and 5 cm?

16. The area of an equilateral triangle is 50/3 cm®.
Find the length of the sides. :
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Section 1.4 - Adding and Subtracting Radical Expressions ¢ 23

1.4 Exercise Set

1. Fill in the blanks to make the statement true.

a) Like have the same radicand and index.
b) Like have the same variable and exponent.
¢) The radicals /12 and V27 can be so they are like radicals.

2. Indicate whether the expressions are like radicals.

a) 5V/3 and 3V5 y/n b) 3v2x and 2V2x y/n
¢ 3Vx and 3/y y/n d) 5/x%y and 2/ xy* y/n
e) 12V2x and 6 ¥ 2x y/n f) —5%3x and 6 Y3 y/n

3.  Explain what is wrong with each solution.

a) 6V7 -4Y2 =2/5 b) 6v5 +3Y6 =9/11
¢) 8-5/2=3/2 d) 6+2/3=8/3
e) Vx+y=y/xy ) 2x/y +3y/x = 5xy/xy

4. Complete each solution.

a) 2/40+7/90 = 2/ -10+7/__10  b) 5/20-2J125 = 5/4-___-2/25-
=2 J10+7-___J10 =5_ _JV5-2-__ /5
= __ J10+__ Y10 = 5+ /5
= 25/10 ‘ =0 |
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24 ¢ Chapter 1 - Absolute Value and Radicals

5.  Simplify each expression.

a) 672 +3V2 b) 5/3-9Y3

0 7V32+4V2 | d) 7/48 +4/3

e) 3¥54+5V16 f) 5Y48 -24243

g) 77/63 —2/28 h) 340 —8/90

i) 412 +2/27-3Y75 i) 5/18 —4Y50 —2/72
k) 4V/50 +3/12 -5/27 ) 5772 +3/48 —4/128
m) /162 — V50 + /75 — /108 n) /48 +V8 -v27 -/32
o 1/E+2/5 -1/ B 2/T- 3/ + /108
g 5V32+2V8-Ya | r) 8¥16-10¥3-¥18

THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved.
Cancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.

2909920000000 200000RERRRRRRRRRR0RRRRRRY11000GS



OO CUEEUCOTTUTTETETTETETLTITLETERERTITA333333

Section 1.4 - Adding and Subtracting Radical Expressions ¢ 25

6. Simplify each expression. All variables represent positive numbers.

a) V3x'+V12%° b) 3V2x° + 5xV/8x
¢) Vax' —5xVx +3x/x° d) Vox’ - V25 + x/16x
e) 3/125x%y + 6x/80y f 5V12x —3/27x
g) 5x/63y +3/28x%y h) 3yy/24x%y* + 6x/54y°

N [/, [T - J99 | /44
i) e + 4x’ 1)) 5x + e

k) 5/8x%y’ —3x/32y° D J9Yy+27+/y+3

m) /9x—9 +/x—1 n):2xt/4x_’z;1-5xa/9_z—10xs/2_542
0) V% - 3/x+ 2/ P 2/ +3/%7 + V250

Q Vx'-6x+9—Vx'—2x+1 r) Vxl+4x+4—V/x*+10x+25
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26 ¢ Chapter 1 - Absolute Value and Radicals

7. Simplify each expression. All variables represent positive numbers.

a) VY27 -4Y8 b) 3¥6+2V48

o Va-Vx d) xV8x +V27x*

&) 6¥8x —2V27x’ f 4¥Y27x +6V8x

g 3Vx —2xV16x h) 2V6x —x4/96x°

) —4¥256x" —2xV32x D 3 VIEY +xy V5407

m) 3416x - 54x° +x¥8Ix n) 4Y32% -2 V2% + 7V
0) Y2027y — /455y’ +/80xy’ p) x/48xy + V27 — /15y
q V&Y +xy¥64y° 1) VY&’y +y64xy
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Section 1.4 - Adding and Subtracting Radical Expressions ¢ 27

it
3
3 8 Find the perimeter.
g a) 2/12 cm b) 3/20 em
g 3/8 cm v 125 cm
7 )
G
¢ ]
®
@
®
i»:\
©) 87150 m d)
® J12 m
Z@ 5/54 m 11V/24 m
" /2T m
. 7796 m
@
€) Y3m ) /8 cm

I \

1 /6 m 1 V8 cm

! I

11 1

V27 m V32 cm

9. Explain why Va + b #va + Vb . Give examples.

L
9
L
9
3
&
@
»
»
3
D
D
D
@
®
@
i
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Section 1.5 - Multiplying and Dividing Radical Expressions ¢ 33

1.5 Exercise Set
1.  Fill in the blank to make the statement correct.

a) Changing a radical in the denominator of a fraction to a rational number is called

b) In the fraction %, the 3 is called the and the v'2 is called the

¢) 2++5 isthe of 2-5.

d) To rationalize the denominator of 71——, the and are multiplied by
x

e) To rationalize the denominator of 75—]-:’ the and are multiplied by

2. Multiply. All variables represent positive numbers. Express answers in simplest radical form.

a) (V/5) _ v (-5v2)

¢ V2-/8 & V327

e (-V5) — n J6/8

g) Ya* J/d* __h) (4Vx)(-3Vx)

i) V2x-Jéx D (=3/6)4V3)

k) —3vV2x-/12y D (—2¥Vax’)(—4aVe6x?)
m) (=2x/xy")(6y/x7y) — 0 (ay¥*y)GyVn?)

SESEOBCEEEEOEEEEEEEEEEETELELEERTROORRR3EA0CT
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34 ¢ Chapter 1 - Absolute Value and Radicals

3.  Find each product and simplify.
a) V/5(/8 +V/32)

o) 2Y5(3¥Y3-V25)

e) (1-V2)1-V2)

g) (4+V3)4+V3)

i) (V5-2)

k) (/5-vV2)(V5+V2)

m (3=530)(24550)

0 (WVa-1)¥4+1)

Q9 Va-1)¥16+¥V4+1)

by 2V/3(7/5—-5V3)

d) 2¥2(5¥4+3V2) |

n (1-v2)1+72)

h) (4++/3)(4-V3)

n) (¥4+2)¥2-1)

p) (V4 - 1y

5 (V2 + YT -Y6+49)
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% Section 1.5 - Multiplying and Dividing Radical Expressions ¢ 35
»

WP 4. Find each product and simplify. Assume all variables are positive.

. 0 /E-R b H5 +/T)

L

L

L

i o (2x—V3)2x+V3) d) (2x-V3)(2x-V3)

@

D

B

@ o (xr2r n (Jx+2)

)

P 2

@ g (Vx-3-4) hy (Vx—3-4)(Vx—3+4)
&

P

4

B ) (3Vx+{y) i (Vx+3/6)Vx -3/6)
a

@

4D

g K (Vx—2F —(/x +2) ) (Vx=y)(x+y)

=

L

L \

@ m) (Vx+2+3)(V/x+2-3) n) (Vx+2+3)

[

i

- |
[ o) (Wy+1+/y-D(/y+1-y/y-1) P (V2x +/y)V2x - 5/y)
("

[

[

B ) (FFD-E+) D (Vx+ DU -Vx+1)
i ‘

[

D

b

i 7THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved.
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36 ¢ Chapter 1 - Absolute Value and Radicals

5.  Perform the indicated operation and simplify. Assume all variables represent positive real numbers.

a) J/x Vx b) _;%
o V& -Vx @ v@

o Vo' Vo’ B 57%
g /165y -Y/8xy" b 4‘/,%3

i) J(3— 22 -3/(3—2x) | N 3_4(11_—_9;2
S &
m) Vx+3-4/(x+3) , n) :g:z;:
0) ﬁ-’x’-;x3 | o) %J;_z
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Section 1.5 - Multiplying and Dividing Radical Expressions ¢ 37

6. Determine what the fraction must be multiplied by to rationalize the denominator.

1
R — "

&
.
|
[\]
’j
a‘
N

d)

& /2-4/3 0 Jx =1
J2+/3 Jx+3
/x /y
D 5275 — "
7.  Simplify, if possible.
a) V2+V5 b) V2-V5
/6
0 J6-V3 9 7=
e) V3-2/3 f./3-2/3
43 V3
2) 473 ' h el
b 5 —» %
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38 ¢ Chapter 1 - Absolute Value and Radicals

8. Mentally find each product. Assume all variables are positive.

a) (V5 +2)(V/5-2) b) (V3 -V2)V/3 +V2)

0 (4+V/3)X4-/3) : d) (Vx—y)/x+y)

o) (Vx+Vy)Vx—Vy) H Wx+tl-Dx+1+1)

g (Vx+2-/y+2)Vx+2+/y+2) h (x—vVx—1)x+/x=1)

) VI-x-Vx-D{T-x+/x-1) ) (Vax+3+V2x-3)V2x+3 —/2x-3)

9. Rationalize the denominator. Write the quotient in lowest terms. Assume all variables are positive.

0) 3';_5&[5 d) 5"}5\/5
1 1
© 3172 r—s)
J12 J18
® 7341 | | W 77-1
i 3+4/2 ) /5
1+v/2 J2-V3
1 Ja+b
W =Ty Y Va-b
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Section 1.5 - Multiplying and Dividing Radical Expressions ¢ 39

10.

12.

14.

16.

The volume of a cone is V = 57r*h. If the
volume of a cone is 1877 cm? and the height is
6 cm, what is the radius?

The volume of a sphere is V = 477’ If the
volume of a sphere is 36 cm?, what is the radius?

The volume of a pyramid is V = + B - h, where B is
the area of the base. If the volume of a square based
pyramid is 300 m* and the height is 9 m, what is the
length of one side of the base?

The distance to the horizon on the ocean is
approximated by the formula & = d*, where

d is miles to the horizon and 4 is number of feet
above sea level. Standing on the observation deck
25 feet above sea level, how far can you see?

11. The surface area of a sphere is S = 47r*. If
the surface area of the sphere is 144 mm?, what is
the radius?

13. A pendulum of length / metres takes ¢ = 27[@
seconds to complete a swing cycle. If the swing
cycle is two seconds and g, the acceleration due

to gravity is 9.8 m/s?, how long is the pendulum?

15. The distance formula of a falling object is given
by d = +gt*. What time does it take for an
object to fall 40 m? (g =9.8 m/s?)

17. A baseball diamond is a square with sides 90 ft.
If a ball is caught on the right field line 200 ft from
home plate, what distance must the fielder throw
the ball to reach third base?

THEORY & PROBLEMS FOR PRE-CALCULUS 11 - Copyright © by Crescent Beach Publishing - All rights reserved.
Cancopy © has ruled that this book is not covered by their licensing agreement. No part of this publication may be reproduced.



f

Section 1.6 - Radical Equations ¢ 43

1.6 Exercise Set

1.  Square each of the following expressions. folL
A 2
a) Jx+2) X2 b) QE+2)
L +4(L 4

o (73" 2Y-S o (=-T
21003+ 2 S

e) v1-—4x n 1-4/x

g x—-3 _ m Vx-V3

Determine the restrictions on the following radical equations. {5’ > 2O

a) JE+td=4 —_— b)) Y9-x=5
TS > O I-x. =Zo— A%
©) +3=6 d) V10x—8 =3/x * 24&/s
) x>0
2+ >0 -1_2—3/2’ — A
223 5 a/g
e V5x—-5=vVax-1 ) V3x+3=+v5x-1
S-Sz WS Epmmy
=SY2S AY2) 1 )
x| X2 Y4

g) Vx+6=Vx+72 hy V10—3x = /2x+ 20

EEES

T =

i) V2x—1=vV1-2x 2 @l J1-2x=Vx+10
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44 ¢ Chapter 1 - Absolute Value and Radicals oA sides
S S e o " storte
= reshiey}
3. Solxethe following I:adical equations. SN\
/7 A’jz' ip .h> 3 @ P\uq boC
9 ((21=3=5 z3[, M x Qe CRe

2t-3=25
2+=29% exrrane SN

JC@ c\~eCx " \'2([4\.} -3 = s

) Vmi‘:? es =d§‘2/~/x—l=x

ne ssluhon

- 1—1"'%1'&' — U\EQ-Ei
e) J2x+3 —LJ}'F 2=2 - 2 2 lt‘ﬁ_\_a \I2Q33+3_¢15+ =2
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Section 1.6 - Radical Equations ¢ 45 -

4. The formula V = ‘/ﬂ relates velocity, V, in metres 5.
per second of an object after 4 metres accelerated by
gravity, g, in metres per second squared. If g is
approximately 9.8 m/s?, how far has an object fallen

The maximum distance, d, in kilometres that a
person can see from a height, 4, in kilometres
above the ground is d = 1117k . Find the
height in metres that would allow a person to see

if its velocity is 30 m/s?

P =27 /(a* + b*)/2 , where a is the width of
and b is the height of the ellipse. Determine a if

b=6cmand.P=20r cm.

75 kilometres.

6. Heron’s formula for finding the area of a triangle 7. A pendulum of length / metres takes ¢ = 277/0/g
with sides a, b, cis A = J/s(s — a)(s — b)(s — ¢), seconds to go through a complete cycle. Ifa
where s = (a + b+ ¢)/2. Find the area of a pendulum takes three seconds to make a complete
triangle with sides 6, 8, and 12 cm. cycle, how long is the pendulum? (g =9.8 m/s?)

8.  The perimeter of an elliptical garden is given by 9. The kinetic energy of an object is given by the

formula E = +mv?, where m is the mass in
kilograms, v is the speed in metres per second, A
and E is the kinetic energy in joules. If the kineti¢ -
energy is 12 960 joules and the mass is 80 kg,
what speed is the object travelling at?
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46 ¢ Chapter 1 - Absolute Value and Radicals

Chapter Review

Section 1.1
1.  Evaluate.

a) |=3|-[-2] B =34

& ~faf==2] A [+

Section 1.2

2. Solve for x.

a) x’=16 b) xt=27
c) x*=-16 d) x’=-27
e) x*= ) =3
g) x*=-3 h) x’=-3

3. Simplify. Let the variables be any real number.

a) vox' b) v9x°

c) ¥ —xg. 7 dj 3/(3 —x)

e) x'y* O yYx+1y
Section 1.3

4.  Simplify. All variables represent non-negative real numbers.

a) V75 b) V40
¢ —34/80 4 ¥V-25
¢) 4/81x%y’ b Y-tey!
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Section 1.7 - Chapter Review ¢ 47

Write as an entire radical. All variables represent non-negative real numbers.

5.

a) 3/5 b) 3Y5

o) 3V5 9 3¥Ys5

e) _2xy2 /x2y3 o f) _2xy2 3/x2y4
Section 1.4

6. Simplify. All variables represent positive numbers.

a) V28 +Y175 b V32-9%8
¢) 5V8x—3/18 D x/18+4x/8—5xV3
€) 3xv20x —v24x + V450 ~ D —‘/2_2:&+ 12
X
g) V40 +4Y625 h)y 3¥16 —¥54
i) ¥V24x +V3x — V375« P Va -2 Vx4V
Section 1.5
7. Find the indicated operation and simplify. All variables represent positive numbers.
a) 3v2(5V7 —4/3) b) 3¥2(2¥4-4¥2)
o (2-V3)2+Y3) d) (2-V3) -
e) V9-1)¥3+1) n (Vx+2/5)0V/x-2V5)
g (Vx+2/5) by Vo -1 +V+1)
i) Vx-Vx-Vx ) ;/ii
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48 ¢ Chapter 1 - Absolute Value and Radicals

8. Rationalize the denominator.

1 1
) 7 bz
1 § YxEy
© 273 — 9 Jx -y
9 Jx =2y b J2x—y
Ix +/2y - J2x+y
Section 1.6

9.  Solve the following radical equations.

a) Yx+1=x+1 b J/x-5=Vx-1

0 Yx+l=Vx+1 — d Vx—4=2+V/x

e) V2x—1+J/x+3=3 V- 1=J/x—4+2
g) /x+4+V/3x+9=Vx+25  _ h Vx—3+Vm+1=2Vx
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